PbSnS thin lms were prepared by hot-wall vacuum evaporation. The Rutherford backscattering technique was employed for the investigation of PbxSn1−xS thin lms composition. With a help of atomic force microscopy the main stages in the development of the thin lms were characterized. Contact angle measurements of water drop on PbxSn1−xS thin lms have been conducted on our original setup.
Introduction
Ternary semiconductor materials have attracted much attention because of their potential application in photonic devices [1] . PbSSnS materials are promising materials in photovoltaic, infrared detection [2] . In addition, by using tin sulde compounds in photovoltaic structures the production costs of solar cells would decrease, because the materials involved are cheap, nonstrategic, and abundant in nature.
As we know, the fabrication involves many steps, using dierent deposition methods. It is usually a time consuming and expensive process. In general, the nature of the surface of any material plays a crucial role in device fabrication. The surface energy of the adhesive material and the contact angle are the characteristics of molecular adhesion. Sucient wetting is necessary for a good contact adhesion. The larger the wetting, and hence, the smaller contact angle, the stronger the adhesion and the greater the possibility for the adhesive material lling the pores on the surface of the substrate.
If the adhesive material in the coating formed air bubbles between the adhesive and the substrate, then these areas are potentially breaking the adhesive bonds in some places as a result of the applied external force. Therefore, the performance of the junction and the cell depends critically on composition, structure and morphology of the absorber surface, whereas local inhomogeneity, chemical composition and surface morphology determine surface wettability. The wettability interferes with adhesion absorber surface [3] (and, in turn, with performance of the junction), which in turn inuences solar cell energy conversion eciency. Lokhande et al. [4] and Roh et al. [5] propose to use contact angle measurements as a diagnostic method to determine the quality of CuInS 2 absorbers without forming an actual solar cell. * corresponding author; e-mail: tashl@bspu.unibel.by
The purpose of this project is to study morphology and wettability of the surface of Pb x Sn 1−x S lms fabricated in a wide temperature range. We use hot wall technique for synthesis of polycrystalline thin lms on glass substrates. For the synthesis, the substrate temperature was varied. Surface properties of thin lms were studied by using atomic force microscopy (AFM) and contact angle measurements.
Experiment details
The polycrystalline Pb x Sn 1−x S ingots used as a source material were synthesized by reaction of stoichiometric mixtures of pure Sn and S (99.99%) and natural galena However, the quantitative application of that method is restricted to laterally homogeneous and smooth lms.
Surface roughness, such as grains, can cause diusion-like broadening of the spectrum and it is dicult to render the interpretation of the result. The eect of rough lms on a smooth substrate was investigated by Mayer [7] .
The eect of layer roughness on the shape of RBS spectra was investigated for incident He + ions backscattered from a gold layer at a scattering angle of 165
• . In RBS geometry, the layer roughness results in broadening of the low energy edge of thin lms and the development of tails stretching to low energies.
Results and discussion
Some AFM images of the Pb x Sn 1−x S lms are shown in Fig. 2 . These pictures indicate how the shape of the surface changes with an increase of substrate temperature. The topography and wettability parameters are listed in Table I . We can identify and describe the main types of thin lms synthesized at dierent substrate temperatures. No.
Ts [ Samples 9, 11, 16 can also be counted to the Group 3, but we distinguish them in a separate Group 4. Their dierence is that the nanorods (whiskers) grow on the surface of the lm. Thin lm 9 has few droplets on its surface only. Such droplets were already observed on the surface of PbS, PbTe, PbSe thin lms prepared by hot--wall vacuum evaporation (HWVE) [8] .
The last group 5 consists of the samples 14, 15, 17.
Ordered placement of blocks in these lms (as in groups 3 and 4) is replaced by a disordered one. The crystals on the surface of lms are placed randomly and undirected.
There is no denite shape and size of the crystallites.
The images of the all thin lms showed a densely packed microstructure free of pinholes. The grains are well connected with each other, which is essential for the development of pn junction. To check the results, studies of the contact angle hysteresis of water drop have been conducted. The contact angles in both states are comparable (the Wenzel angle is slightly smaller than the Cassie one), but the hysteresis is dramatically aected by the change of state: it is found to be 1020 times larger in the Wenzel regime. This is a sign of air trapping: because the drop sits on a cushion of air, its pinning on the solid (which is responsible for the hysteresis) is highly reduced [10] . In the case of 
TABLE II
Values of the advancing, receding, and hysteresis contact angles, and texture coecient of PbxSn1−xS samples.
No.
Θr The values of the receding contact angles look almost independent from the texture coecient, while the value of the advancing contact angle decreases with increasing texture coecient (Table II and Fig. 4) . ∆Θ therefore decreases with increasing period texture. The contact angle hysteresis of the samples is not less than 35.4
• , hence we must use the model Wenzel description of their wettability.
In experiments [11] it has been shown that for a glass substrate R a = 2.2 nm, and the thickness of the (Table III) . 
